The promise of evidence-based management (EBMgt) is that educators and practitioners can access cumulative scientific information to guide their teaching and decision making. We argue that the EBMgt movement may be unable to live up to this promise to the extent that our cumulative scientific knowledge is not trustworthy. We review why the management discipline may not have trustworthy evidence and how this widens the divide among educators, practitioners, and researchers. Next, we review the implications of untrustworthy cumulative knowledge, focusing on how educators can critically assess evidence and teach this process in the classroom. We close with recommendations for improving the trustworthiness of our literature to enhance teaching and practice from an evidence-based perspective. Suggestions include increasing the reproducibility and replication of primary studies, changing the editorial review process, and focusing on the production and dissemination of practically relevant and actionable knowledge.
The concept of evidence-based management (EBMgt), "the systematic, evidence-informed practice of management" (Rousseau, 2012a: 3) , is part of a broader evidence-based practice movement. The general movement started in the medical sciences in the late 1960s and early 1970s (Cochrane, 1972; Feinstein, 1967) and has since expanded to various scientific fields, including education (Buskist & Groccia, 2011) , social work (Bellamy, Bledsoe, & Traube, 2006) , criminal justice (Mears & Barnes, 2010) , and management (Rousseau, 2006) . The promise of EBMgt is that it provides collective "scientific evidence and validated local facts" as the starting point for managers to make decisions (van Aken & Romme, 2012: 43) and should improve both what and how we teach management. Thus, EBMgt may help to overcome the research-practice gap (Pfeffer & Sutton, 2006 . Effective use of EBMgt when teaching is also important because educated and competent managers are rare resources who can provide value to an organization (Rousseau, 2006) . Therefore, educators who teach from an evidence-based perspective can enhance the competitive advantage of organizations through educating managers to distinguish between sound evidence-based recommendations and some of the dangerous half-truths and "total nonsense that often passes for sound advice" (Pfeffer & Sutton, 2006: 13) . However, to fulfill the promise of EBMgt, all the evidence must be trustworthy. Across scientific disciplines, recent research has questioned the trustworthiness of published findings.
Here we examine the trustworthiness of our scientific knowledge and highlight why trustworthy information is critical for achieving the promise of EBMgt (Briner, Denyer, & Rousseau, 2009; Sackett, Straus, Richardson, Rosenberg, & Haynes, 2000; Satterfield Spring, Brownson, Mullen, Newhouse, Walker, & Whitlock 2009 ). We discuss the EBMgt process and the implications for teaching from an evidence-based perspective, focusing on critically assessing evidence and having open, honest, and transparent discussions of shortcomings of our research evidence. In addition, we suggest ways to improve the trustworthiness of our cumulative evidence and translate it into actionable knowledge for educators and practitioners. This twopronged approach (improving our teaching and our research) should improve the effectiveness of evidence-based practice. Rousseau (2006) and Pfeffer and Sutton (2006) introduced the term evidence-based management to the academic discipline of management. The promise of EBMgt is that it will close the research-practice gap, ensuring that current and future managers make decisions based on the best available empirical evidence (both general and local) instead of personal preferences or conventional wisdom (Pfeffer & Sutton, 2006; Rousseau, 2006) . Using trustworthy scientific information should improve decision-making outcomes (Briner et al., 2009; Pfeffer & Sutton, 2006) by minimizing the use of ineffective management practices (Rousseau & McCarthy, 2007) as well as by aligning management practices with organizational goals (Rousseau, 2006) .
EVIDENCE-BASED MANAGEMENT
A primary role of scholars in applied fields such as management is to find trustworthy empirical evidence, translate it for educators and practitioners, and make it publically available (Reay, Berta, & Kohn, 2009; Shapiro, Kirkman, & Courtney, 2007) . This is a fundamental part of the infrastructure required for effective EBMgt (Briner et al., 2009) . When this infrastructure is available and students and practitioners trust it, EBMgt provides empirical justification for when and why specific practices should be used (Cronin & Klimoski, 2011 ). This will facilitate closer ties between educators, researchers, and practitioners because research will be focused on creating positive outcomes outside of academia (Abrahamson & Eisenman, 2001) , which is already occurring in specific areas in human resource management (Gibbons & Woock, 2007) and industrial-organizational psychology (Briner et al., 2009) . Examples include practice-focused research in areas such as personnel selection and goal setting (Rousseau, 2012b) .
The Process of Evidence-Based Practice
The process of evidence-based practice follows five well-defined steps: (1) ask the question, (2) acquire evidence, (3) appraise the evidence, (4) apply the evidence, and (5) analyze the effectiveness and efficiency of the decision and, if necessary, make adjustments (Jelley, Caroll, & Rousseau, 2012; Straus, Glasziou, Richardson, & Haynes, 2011) . The first step typically originates from a current problem or issue in the workplace and then develops into formulating an answerable question and choosing search terms and keywords. Next, using the search terms and keywords, one gathers scientific evidence, practitioner expertise, and organizational information to answer the question using on-line databases and other resources. After acquiring the available evidence, one needs to critically appraise it. Given the potential concerns with the trustworthiness of the cumulative scientific evidence, this step is especially vital, and thus, a focal point of the article. After appraisal, one should integrate all acquired evidence and consider the unique circumstances in the organization (Briner & Rousseau, 2011; Satterfield et al., 2009) . Next, the integrated evidence is applied by making a decision to solve the problem (i.e., to answer the question formulated in the first step). In the last and final step, the effectiveness of the decision is analyzed and, if necessary, adjustments can be made.
Trust as a Prerequisite to Teaching and Practicing Evidence-Based Management
The EBMgt process illustrates that trustworthy cumulative knowledge is part of the infrastructure required for effective EBMgt (Briner et al., 2009 ). Without such information, practitioners may not have sound empirical justification for when and why specific practices should be used (Cronin & Klimoski, 2011) . Consistent with prior scientific and practitioner use of the term trustworthy (Hintermann, Alberini, & Markandya, 2010; Pfeffer & Sutton, 2006; Smith, 2013) , we use it to indicate evidence that is valid, reliable, generalizable, has been replicated, was derived in a transparent manner, and to indicate that our published literature is representative of all evidence.
Scholars and practitioners need evidence about what has worked in the past and prescriptions for what should work in the future (Rousseau & McCarthy, 2007) . Given the research-practice gap, it is likely that both researchers and practitioners consider their particular knowledge as more valid (Briner & Rousseau, 2011) . Practitioners may have misgivings about research because some academics do not provide scientific evidence that is organizationally defensible or readily transferable to practitioners (Cronin & Klimoski, 2011) . Also, practitioners perceive, often accurately, that academics are disconnected from real management problems (Giluk & Rynes, 2012) . Practitioners may also discount science-based recommendations because they lack knowledge about science, the scientific method, and statistics (Giluk & Rynes, 2012) , and they may prefer to rely on their own experiences as the primary basis for their decisions.
Evidence-based management has the potential to overcome these and related problems. To do so and to live up to its promise, the empirical evidence underlying EBMgt should be trustworthy. For instance, if our published literature excludes (e.g., suppresses) small magnitude effects, our literature will overestimate typical effect sizes (Kepes, Banks, McDaniel, & Whetzel, 2012; Rothstein, Sutton, & Borenstein, 2005) . Consequently, practitioners' applications of research findings without a critical assessment may be less successful than anticipated based on research findings. Thus, even with an excellent design, good psychometric properties, and a sound analytic approach, practitioners may still view our evidence as "pointless" (Pearce & Huang, 2012a: 259) , not applicable (Straus et al., 2011) , and untrustworthy (Giluk & Rynes, 2012 ). Yet, trust in our scientific knowledge is needed for practitioners to use and apply it (Amabile et al., 2001) . To overcome these issues, we need to be honest and transparent about the shortcomings of our scientific research and the threats to its trustworthiness.
ASSESSING THE TRUSTWORTHINESS OF OUR CUMULATIVE KNOWLEDGE
Unfortunately, the management discipline does not have a process that routinely assesses the trustworthiness of the scientific knowledge it produces. One plausible explanation is that the reward structure inhibits scientific progress and publication bias prohibits compiling all data that exists . Our current reward structure encourages the publication of articles that discover something new over an emphasis on replicable results (Nosek, Spies, & Motyl, 2012; Pfeffer, 2007; Pillutla & Thau, 2013) . Articles on trendy or novel topics that yield statistically significant findings are more likely to get published, particularly in top-tier journals (Hartshorne & Schachner, 2012; . In addition, our field emphasizes theory development (Hambrick, 2007; McKinley, 2010) and statistically significant results (Fanelli, 2012; Sterling & Rosenbaum, 1995) (Pfeffer, 2007 (Pfeffer, : 1339 .
By contrast, trustworthiness is enhanced when studies are replicated. In fact, one of the hallmarks of any scientific discipline is its ability to self-correct; to disconfirm incorrect or misleading theories and empirical findings (Merton, 1973) . However, this selfcorrecting ability has been questioned, especially in the social sciences (Ferguson & Heene, 2012; Nosek et al., 2012) . Moreover, even the popular press has called the self-correction process in science a myth (Estes, 2012) , asking whether there "is something wrong with the scientific method" (Lehrer, 2010: 52; see also, e.g., The Economist, 2013) , partly because the submission of replication studies is typically discouraged by our journals (Makel, Plucker, & Hegarty, 2012; Neuliep & Crandall, 1990; Yong, 2012) . Because of these and other structural problems within the scientific process in management, a "disconnect between what is good for scientists and what is good for science" exists (Nosek et al., 2012: 616; see also, e.g., Adler & Harzing, 2009; . Without trustworthy cumulative knowledge, it is difficult to teach or practice from an evidence-based perspective effectively because the infrastructure required to fulfill the promise of EBMgt could be compromised. The management discipline is not alone in facing this problem. In the medical sciences, Ioannidis (2005b: e124) proclaimed that "most published research findings are false." Thus, one may ask whether these 1 A sensitivity analysis examines the extent to which results and conclusions are altered as a result of changes in data or analysis approach (Greenhouse & Iyengar, 2009) . Results and conclusions that remain largely stable are termed robust. Management research seldom conducts sensitivity analyses 
Evidence Regarding the Trustworthiness of Our Cumulative Knowledge
Across scientific disciplines, nonsignificant results do not appear in the published scientific literature as often as they occur (Fanelli, 2012; Simonsohn, Nelson, & Simmons, 2014; Sterling & Rosenbaum, 1995) . In other words, journal articles should contain more nonsignificant findings than they do. Evidence for the suppression of results from the publically available literature (i.e., publication bias; Rothstein et al., 2005) , and thus the distortion of cumulative knowledge, is abundantly available in the medical sciences (e.g., Chalmers, 1990; Ioannidis, 2005b; Sutton, 2005) . With regard to primary studies in the social sciences, the most visible example of this phenomenon may be the recent controversy about Bem's (2011) article, which supported the presence of psychic effects (LeBel & Peters, 2011; Ritchie, Wiseman, & French, 2012; Wagenmakers, Wetzels, Borsboom, & van der Maas, 2011) . However, there are other examples in the social sciences as well (e.g., Barends, Janssen, ten Have, & ten Have, 2014; Blanton et al., 2009; Doyen, Klein, Pichon, & Cleeremans, 2012; Francis, 2012; Schimmack, 2012; Vul, Harris, Winkielman, & Pashler, 2009) .
Evidence for publication bias in meta-analytic studies is also well-documented in the social sciences, including education (Banks, Kepes, & Banks, 2012a) , economics (Doucouliagos & Stanley, 2009) , and psychology (Wagenmakers et al., 2011) . In their review of meta-analytic studies in psychology, Ferguson and Brannick (2012) concluded that the results of approximately 40% were affected by publication bias, the suppression of small magnitude, nonsignificant results from the publically available literature. This affects the accuracy of metaanalytic results (Kepes et al., 2012) , which are the primary way to advance and support EBMgt (Briner et al., 2009; Le, Oh, Shaffer, & Schmidt, 2007; Rousseau & McCarthy, 2007) . 2 In recent years, the cumulative knowledge in management literatures has also been assessed. McDaniel, Rothstein, and Whetzel (2006) concluded that the results summarizing the effectiveness of commercial employment tests for some test vendors are consistent with an inference of the suppression of small magnitude correlations such that the reported results are likely overestimated. More recently, Banks, Kepes, and McDaniel (2012b) found evidence that the published literature on conditional reasoning tests for aggression was consistent with an inference of publication bias in the direction of overestimating the validity of the test. Kepes and colleagues (2012) reported that the validity estimate on the relation between structured interviews and job performance using data from journal articles was almost 45% higher than the validity estimate on the same relation using data from sources other than journal articles. Other management-relevant publication bias findings have also been reported, ranging from microtopics, such as the efficacy of Pygmalion interventions (e.g., Kepes, Banks, & Oh, 2014; Renkewitz, Fuchs, & Fiedler, 2011) to macrotopics, such as the relation between top management team diversity and firm performance (e.g., Homberg & Bui, 2013; O'Boyle, Banks, & Rutherford, in press ). Overall, a growing body of evidence indicates that the results of some meta-analytic reviews in management contain misleading or erroneous results, 3 which damages the trustworthiness of our literature. Because meta-analytic reviews are at the top of the evidence hierarchy in scientific research (Earl-Slater, 2001; Greenhalgh, 1997; Guyatt et al., 1995) and are a cornerstone of EBMgt (Briner et al., 2009; Le et al., 2007; Rousseau & McCarthy, 2007) , teaching and 2 We note that meta-analytic reviews, although the primary form of systematic reviews, are only one particular type of systematic review, and that systematic reviews are a cornerstone of EBMgt. However, given that virtually all systematic reviews in the organizational sciences are meta-analytic reviews, we focus mainly on such systematic reviews. 3 We note that Dalton and colleagues (2012) concluded that publication bias is not of concern in the management and I-O psychology literatures. Yet, Dalton and colleagues are alone in that conclusion. Furthermore, their conclusion has been questioned based on conceptual and methodological grounds , and we assert that it does not inform our knowledge concerning the occurrence or severity of publication bias in the management and related literatures.
"Without trustworthy cumulative knowledge, it is difficult to teach or practice from an evidence-based perspective effectively."
practicing EBMgt can be problematic if the results of such reviews are not trustworthy.
4

RECOMMENDATIONS FOR TEACHING
The goal of evidence-based education is to help students and practitioners learn the process of asking questions, acquiring, assessing, and applying the evidence, and when applicable, analyzing the effectiveness of the application and making adjustments (Keim, Howse, Bracke, & Mendoza, 2008) . Thus far, we have argued that some scientific evidence in management may not be trustworthy because of several problems within the scientific process in our field. As such, teaching from an evidence-based perspective requires being honest and transparent about the shortcomings of our research and the threats to its trustworthiness. We acknowledge that since most educators are involved in both teaching and research, being open about potential problems associated with their own research or the research of their colleagues could be difficult. Nonetheless, research shows that honesty and transparency has the potential to increase perceived authenticity and decrease avoidance behaviors (Gillath, Sesko, Shaver, & Chun, 2010) , which could reduce the researchpractice gap in our field. In the next section, we first discuss teaching from the evidence-based perspective in general, before providing a detailed overview of the step-by-step EBMgt process and describing how this process can be taught in a classroom environment.
Teaching From an Evidence-Based Perspective
Evidence-based medicine (EBMed) is often used as the "blueprint" or exemplar for EBMgt (Barends, ten Have, & Huisman, 2012; Pfeffer & Sutton, 2006; Rousseau, 2006) , and the adoption of practices from the medical and related sciences can provide some guidance. Given that much of the literature in EBMed focuses on educating graduate students, we also borrow from medical programs with an emphasis on undergraduate education (e.g., nursing; Melnyk & Fineout-Overholt, 2011) . Teaching from an evidence-based perspective can occur using two different approaches: the push or the pull approach. The push method centers around "pushing" the best available scientific evidence on a topic of interest to students (Straus et al., 2011) . This approach is important because it helps students develop sufficient knowledge, skills, and abilities to make automatic decisions (e.g., system 1 processing; Kahneman, 2011) or incorporate learned evidence into the heuristics used when making decisions (Gigerenzer & Gaissmaier, 2011 ). An example that is very common is lecturing: telling students the cumulative scientific evidence on a specific topic, such as stating that "general cognitive ability is the best predictor of job performance." Therefore, this approach to teaching EBMgt requires the educator to have completed the critical appraisal process before "pushing" the evidence to the students.
The second approach to teaching EBMgt is the "pull" approach. Here, students are "pulled" toward the scientific evidence and other information and engage in the EBMgt process themselves (i.e., ask, acquire, appraise, apply, and analyze and adjust). Having students decide on a question or topic of interest can be accomplished by providing them with an organizational example (e.g., a case study) or inviting a local business professional to speak with the class. If less time is available, instructors can also pose specific questions to the students and require them to engage in the next steps of the EBMgt process on their own. An example would be asking the class, "if you were developing a personnel selection test to hire new employees, what would be the best construct to measure?" 5 Although the definitions above make a distinction between these two primary approaches, they are not exclusive of each other. Many excellent educators use both. However, teaching from a "pull" approach ensures that students become familiar with and engage in the EBMgt process.
Depending on the curriculum and prerequisites of a course, educators might need to review the scientific method, correlation and regression sta- 4 We note that the extent to which publication bias is a problem in our scientific literature is likely to vary across research topics and literature areas. Some literature areas are likely to be severely or moderately affected by this bias, while others may exhibit negligible or no bias (e.g., Dickersin, 2005; Rothstein et al., 2005; Kepes et al., 2014) . The degree to which individual literature areas are affected by publication bias is currently unknown.
tistics, introduce students to academic research articles, explain the hierarchy of evidence (Greenhalgh, 1997) , and describe the appropriateness of different research designs for distinct research questions and contexts (Berwick, 2008; Petticrew & Roberts, 2003) . Drawing upon the process of teaching EBMed (Sackett et al., 2000) , instructors of EBMgt in the classroom begin with a case statement, or a description of a situation or problem involving an individual or organization. The case statement can include nonpublished information such as organizational data or expert opinions in addition to the problem or situation. This aligns with the "Patient A comes into the hospital" opening common to medical pedagogy, and can be integrated with case studies and other problem-focused course material typically found in management classes (e.g., simulations, video case studies, and other "hands-on" methods; Leung & Bartunek, 2012) . 6 Educators can choose to have students work through the EBMgt process individually or in small groups. It is suggested that such case statement activities occur in class so that the educator can act as a learning coach and help students find relevant evidence, assess its trustworthiness, and develop a solution (Sackett et al., 2000; Straus et al., 2011) . In addition, allocating time for students to share their findings during class makes learning cumulative, allows students to learn from the successes and mistakes of others, and refines the evidencebased practice skills of both students and educators (Straus et al., 2011) .
Asking the Question
This first step of the EBMgt process often originates from a real-life problem that occurs within organizations. One should identify the problem specifically as well as formulate the problem into an answerable question. When asking a question, it is important to use the appropriate scientific terminology as this facilitates the next step in the evidence-based practice process (acquiring the evidence). The PICOC framework (population, intervention, comparison, outcome, context; e.g., Barends et al., 2012) can help one narrow the question and identify the proper search terms and keywords for the subsequent step in the evidence-based practice process (i.e., acquire the evidence). This framework helps one to consider if there is a specific sample population of interest, if a particular intervention is needed, if a comparison group should be part of the evidence to be collected, and if there are specific outcomes and contexts that need to be considered. For example, one would include the keywords "executives" (population), "stress management intervention" (intervention required), and "manufacturing" (industry context) if these elements are part of the case statement.
Teaching students how to "ask the question." In the "ask the question" step, educators should ask students to formulate a specific question derived from the information in the case statement. Their first time doing this might require collecting questions from each student or group of students and then determining with the entire class the specific question that all will use. To generate search terms, instructors should help students recognize variables of interest that can be used as keywords. The PICOC framework should be used to determine if the case statement requires investigating contextual issues such as a specific population, intervention, or industry.
Acquiring the Evidence
Once the search terms and keywords are determined, the acquisition of the best available, most relevant information can begin. This process occurs in multiple ways, ranging from on-line searches of electronic academic databases to the collection of available organizational and contextual information and asking experts for relevant information.
Teaching students how to "acquire the evidence." Most students in this "information age" understand the process of using a search engine to gather information. However, conducting an effective electronic search can be difficult without proper training (for a good review on the search process and search skills training, see Goodman, Gary, & Wood, this issue) . Educators should have students begin this step by completing a search using both a regular web search engine and academic databases (e.g., PsycNet). Prompting students to examine the source of the material provides an excellent opportunity to help students begin differentiating between academic publications, trade publications, and the popular press. Educators can help students acquire information from local sources by encouraging them to inter-view local business professionals or having a question-and-answer session with a guest speaker during class time. To help students gather organizational information, educators can suggest they find a video or transcript of a CEO's speech or a strategic plan from the organization, as these might provide additional, relevant information.
Appraising the Evidence
Given that some of the information found might not be trustworthy, individuals must critically appraise the information they acquire. The critical appraisal should include all information, including what is found within published works such as academic journal articles, textbooks, articles in trade journals and the popular press, as well as nonpublished information such as organizational data and practitioner expertise. Next, we describe the critical appraisal process for both published and nonpublished information, as well as how educators can teach this process.
Critically appraising published information. When appraising published scientific evidence, one needs to assess potential threats to the trustworthiness of the research, including issues not necessarily covered by the trinity of research design, measurement, and analysis (Pedhazur & Pedhazur Schmelkin, 1991) . When appraising evidence from a primary study, one has to evaluate it according to its trustworthiness, which includes traditional scientific factors such as validity, reliability, and generalizability, as well as contextual factors such as quality, importance, and relevance (Briner et al., 2009; Greenhalgh, 1997; Guyatt et al., 1995; Jelley et al., 2012; Straus et al., 2011) . Guidelines, standards, and checklists can facilitate the critical appraisal. For instance, the Journal Article Reporting Standards (JARS) of the American Psychological Association (APA, 2008) and other guidelines and instruments (e.g., AGREE II; Brouwers et al., 2010; QUADAS-2; Whiting et al., 2011) for the evaluation of primary quantitative research should be used during this assessment. When appraising qualitative studies, different standards and guidelines apply when assessing issues such as quality, importance, relevance, and methodological soundness (Horsburgh, 2003) . An assessment of the nature of the study context and the data analysis may be especially important to determine whether the results are trustworthy (Pratt, 2008) . The Center for Evidence-based Management also has questionnaires for the critical appraisal for various types of primary research on their website (see http://www.cebma.org/teachingmaterials/).
One example of a question that should be addressed during the critical assessment relates to the transparency of published studies; therefore, one should ask, "Who benefits from this research?" Considerations of conflicts of interest and related issues (Wagner & Steinzor, 2006) can help assess whether the evidence found in a primary study is trustworthy enough to be used when making evidence-based decisions. Unfortunately, few management journals require statements of conflict of interest. Thus, educators may want to assess whether authors of articles or the organizations with which the authors are affiliated benefit financially or otherwise from the published research (e.g., does the research document the efficacy of a commercial practice or product, and are the authors associated with the organization that developed the practice or product?).
Another example question that should be asked during the critical assessment is "Are there replications of the finding(s)?" Because every individual study has limitations and every result could be due to factors other than those offered by the researcher (e.g., measurement error, sampling error, threats to internal and external validity, construct and predictive validity), one can have greater confidence in the evidence if there are replications of the research that yield similar results and conclusions (Jasny, Chin, Chong, & Vignieri, 2011) . Unfortunately, replication studies are rare in our literature (Barends et al., 2014; Makel et al., 2012; Yong, 2012) . This poses a problem because it is difficult to determine the trustworthiness of a particular finding from a single study (Hunter & Schmidt, 2004) . For example, the first study on a particular topic often overestimates the magnitude of the results, and thus, the importance or practical impact of the conclusions (time-lag bias; Banks et al., 2012b; Kepes et al., 2012) .
7 Greater confidence can be placed in the evidence if results can be averaged across replications and if the summary mean estimate is not substantially affected by the first few studies.
Because meta-analytic reviews play a fundamental role in the development, assessment, and dissemination of our cumulative knowledge (Briner et al., 2009; Le et al., 2007; Rousseau & McCarthy, 2007) , they should be critically assessed as well. The assessment of such reviews should consider meta-analytic professional standards and guidelines as described in the Meta-Analysis Reporting Standards (MARS; APA, 2008), QUOROM; Moher et al., 1999) , PRISMA (Liberati et al., 2009) , AMSTAR (Shea et al., 2009 ), the Cochrane Collaboration guidelines (Higgins & Green, 2011) , and general best-practice research synthesis recommendations (e.g., Cooper, Hedges, & Valentine, 2009; Kepes, McDaniel, Brannick, & Banks, 2013) . Unfortunately, studies across scientific disciplines, from the medical sciences (Sacks, Berrier, Reitman, Ancona-Berk, & Chalmers, 1987) to the organizational sciences , have indicated that many, if not the majority, of published metaanalyses do not adhere to these standards.
In meta-analytic reviews, one should evaluate if the literature search process is comprehensive, transparent, and replicable. Similarly, one may want to evaluate if the primary samples are comparable (e.g., are the measures sufficiently similar?). Aggregating effect sizes from samples that are not comparable can lead to misleading metaanalytic results. Similarly, one should assess whether sensitivity analyses were conducted to assess the robustness of the results due to outliers, publication bias, the time-lag bias, data imputations, and so on (Greenhouse & Iyengar, 2009; . As past assessments of the meta-analytic review process have indicated, these issues are typically not addressed in metaanalytic reviews in the management literatures. Yet, they are important when assessing the trustworthiness of meta-analytic results.
The critical appraisal is similar for textbooks (Sackett et al., 2000; Straus et al., 2011) . Theoretically, textbooks should provide summaries of the best cumulative evidence in a scientific discipline. Unfortunately, just the opposite could be true (Goodman & O'Brian, 2012; Pearce, 2012a; Sackett et al., 2000) . In fact, our textbooks tend to focus more on general discussions of theories that may have "considerable appeal to many people [despite the fact that] the prevailing view in the academic literature is that the specific hypotheses of these theories are not supported by empirical evidence" (Gerhart & Rynes, 2003: 53) . As a result, our textbooks often fail to "distill the high-caliber evidence that does exist into principles on which learners or managers can base their professional practice" (Rousseau & McCarthy, 2007: 86) . Thus, some of our textbooks may not be suitable to teach from an EBMgt perspective. Although select textbooks are beginning to use an evidence-based framework to discuss management topics (e.g., Pearce, 2012b) , they may still be less than adequate because they do not always use the most current and trustworthy research findings (Dipboye, this issue). That is why Sackett and colleagues (2000) advised against the use of textbooks when teaching from an evidence-based perspective (see also Straus et al., 2011) .
Critically appraising nonpublished information. In addition to scientific evidence, other sources of information are available (e.g., practitioner expertise, stakeholder preferences, and evidence from the local context; Briner et al., 2009; Satterfield et al., 2009 ). This information can also be used when making evidence-based decisions and may be especially useful in situations when no scientific evidence is available (Pearce, 2012a) . Just as there are concerns about the trustworthiness of published information, other information (e.g., practitioner expertise, stakeholder preferences, and evidence from the local context) is not necessarily trustworthy as a basis for making sound conclusions and evidence-based decisions, either (Latham & Locke, 2009: 90 ; see also Pfeffer & Sutton, 2006 . Thus, nonscientific information, including firm-specific big data, should also be critically evaluated (Baba & HakemZadeh, 2012; Davenport & Harris, 2007) .
There are instances in which stakeholder preferences may not match practitioner expertise (Guskey, 2007) or are in conflict with sound empirical evidence (Pfeffer & Sutton, 2006 Silver, 2012) . One example of a mismatch between organizational data and scientific evidence is the definition and construct validity of Gallup's Employment Engagement Survey. Although many organizations use the Gallup survey, the scientific community has found that the items of this questionnaire address the work environment but not employee engagement (Macey & Schneider, 2008) . Thus, managers who use the Gallup survey might change select working conditions (e.g., setting clear job expectations) without improving the level at which their workforce is engaged, defined as employees being excited and invigorated by their work.
To assist in the critical appraisal of nonpublished information, some items and questions from the previously discussed standards, guidelines, and instruments (e.g., APA, 2008) can be helpful. For example, organizational data are sometimes constrained by measurement deficiencies in the variables assessed (e.g., the typical low reliability of supervisor's evaluations of performance). Another potential problem with organizational information is that big data are usually noisy, unstructured, and may require complex data analysis capabilities that are not necessarily available in organizations (Davenport & Harris, 2007; Ouellette, 2013; Silver, 2012) . If proper measurement of or analysis with these data cannot be verified, it is difficult to conclude that the information is trustworthy.
Teaching students how to "appraise the evidence." Once students have learned how to properly conduct an effective electronic search for information (Goodman et al., this issue) , the next step is teaching how to appraise the acquired evidence. In medical school, students complete a critically appraised topic (CAT; Sauve et al., 1995) , which is a concise summary of the critically appraised best available evidence with very short, bottom-line recommendations to the problem (Sackett et al., 2000; Straus et al., 2011) . The use of CATs has successfully transferred to applied programs such as nursing (Jones, Crookes, & Johnson, 2011) and library science (Glynn, 2006) . A CAT is very practitioner-focused because it summarizes key scientific evidence and translates it into useful measures of efficacy, risk, and accuracy (Sadigh, Parker, Kelly, & Cronin, 2012; Sauve et al., 1995) and could also be used in management and related courses.
To begin appraising management evidence, students should rank the acquired evidence using a hierarchy of evidence (e.g., Earl-Slater, 2001; Greenhalgh, 1997; Guyatt et al., 1995) . In addition, they need to consider the research question they are trying to answer because distinct research designs can be more or less appropriate for answering their particular question (Berwick, 2008; Petticrew & Roberts, 2003 ). An adapted hierarchy, as seen in Figure 1 , provides students with a visual representation of a ranking system of evidence available. At the top of the hierarchy are systematic reviews. In management and related disciplines, these are typically found in the form of meta-analytic reviews, but other types of systematic reviews may also be available. The next levels include primary studies that use an experimental design. Level II are randomized controlled trials. Although this research design is extremely rare in the organizational sciences (Reay et al., 2009) , it does exist and provides the strongest causal inference. Level III studies have a quasi-experimental or a longitudinal design, which have the potential to allow for stronger causal inferences than crosssectional designs. Quasi-experimental designs include a control and a treatment group but participants are not randomly selected for each group. Longitudinal research is the study of change with multiple observations of the same variable (Ployhart & Vandenberg, 2010) . Level IV in the hierarchy contains cross-sectional and nonexperimental primary studies. Most research studies in management fall within this category (Barends et al., 2012) . In addition, most organizational data also falls within this category. Level V are case studies or narrative literature reviews, describing in detail a specific organization or a collection of multiple examples without much statistical analysis. The lowest level in the hierarchy are the experiences and opinions of experts or respected authority.
After students have used the hierarchy of evidence to assess the general strength of acquired evidence while keeping in mind the appropriateness of distinct research designs, including the designs of the primary studies if a meta-analytic review is appraised (Berwick, 2008; Petticrew & Roberts, 2003) , they should appraise it using the standards and guidelines discussed previously (e.g., APA, 2008) . Table 1 summarizes some of the key points from these standards and guidelines, and this shorter format might be more useful for an undergraduate class. Educators can provide a series of written or verbal prompts based on the questions in Table 1 to help students appraise the trustworthiness of the evidence. For example, when asking students to assess if the measures and research methodology of an acquired study are appropriate, educators could encourage their students to read sample items from a questionnaire of an acquired study and ask them to see if they could come up with a better way to measure and collect the information. Educators can also ask students to examine the generalizability of the findings by assessing if the results or suggestions made by the authors are congruent with the population in the case statement. Sample questions could be: "Would you expect a similar result if you were a manager at a hospital? A construction firm?" In essence, this encourages students to use the PICOC framework to determine if the acquired and appraised evidence matches the case statement and the question they asked in the first step of the evidence-based practice process.
Applying the Evidence
The objective of this step is to integrate all available information, scientific evidence as well as information from the local context, before generating the best possible solution for the problem. This process is a more explicit form of decision making (e.g., system 2 processing; Stanovich & West, 2000) that should reduce human biases and lead to better, more evidence-based decisions (Pfeffer & Sutton, 2006 .
Teaching students how to "apply the evidence." The fourth step when teaching the evidence-based management process requires that students summarize the appraised evidence and integrate it with additional elements of EBMgt: organizational information, practitioner expertise, and the local context (Briner et al., 2009) . Educators may choose to make this integration process explicit by having students write brief summaries of all acquired information in a short bullet point format before comparing, contrasting, and integrating the scientific evidence with any other acquired information. Students conclude this step by determining a solution to the problem provided in the case statement.
Analyzing and Adjusting
Once a decision has been reached, the developed solution should be put into action. Following this, one should monitor the effectiveness of the application. Ideally, individuals should gather and analyze data to assess the effectiveness of the solution. This last step begins an iterative process in which one makes adjustments to the application of the solution so that the outcomes better align with the intended solution.
Teaching students how to "analyze and adjust." The last step involves applying the solution, which might be difficult or time consuming in some classes. However, using role-play or business simulations would allow for the analysis of the effectiveness of the solution. Educators could also ask students to collect data as part of a course project, and then help them analyze the collected data. In simulations or with a data collection in class, educators can ask students if adjustments should be made to their original solution and if they want to consider any adjustments to their solution to better address the problem from the case statement.
RECOMMENDATIONS FOR RESEARCH
Given that researchers play a critical role in the EBMgt process by providing the infrastructure (i.e., cumulative scientific evidence) required for EBMgt, it is important that the infrastructure be as trustworthy as possible. We therefore ask: How can we ensure that our cumulative knowledge, particularly our meta-analytic reviews, are as trustworthy as possible? To facilitate the effective critical appraisal of our scientific evidence, and thus the teaching and practice of EBMgt, we may have to makes changes in our scientific process. As when discussing recommendations for teaching, evidence-based medicine is often used as an exemplar for our recommendations.
Reproducibility of the Reported Results
Reproducibility refers to the ability of other researchers to obtain the same results when they reanalyze the same data. Studies from the medical sciences have illustrated that the degree of reproducibility is very low (e.g., Begley & Ellis, 2012; Ioannidis et al., 2009) . In management and psychology, reproducibility is seldom assessed and rarely published. However, emerging evidence suggests that published findings may not be reproducible (e.g., Francis, 2012 Francis, , 2013 Schimmack, 2012; Wagenmakers et al., 2011) . As an example, Blanton and colleagues (2009) tried to reproduce the results of several articles that assessed the predictive validity of the Implicit Association Test (IAT; e.g., McConnell & Leibold, 2001; Ziegert & Hanges, 2005) . However, Blanton and colleagues' (2009) reanalysis of the data from one these papers (McConnell & Leibold, 2001 ) revealed that the results are opposite to the ones originally reported.
8 This has clear implications for the quality of IAT-based EBMgt. 8 We note that Blanton and colleagues (2009) also obtained results that question some of the reported results in one other IAT study (Ziegert & Hanges, 2005) . In addition, of the eight datasets on the IAT that Blanton and colleagues (2009) tried to obtain, only half of the authors complied with their request. Based on the findings reported by Wicherts and colleagues (2011) , one has to wonder if the data sets that were not obtained contained similarly weak or even weaker evidence for the claims contained in the original articles.
For instance, in his Harvard Law Review article, Kang (2005 Kang ( : 1514 stated that "there is now persuasive evidence that implicit bias against a social category, as measured by instruments such as the IAT, predicts disparate behavior toward individuals mapped to that category." In a later paper, Kang and Banaji (2006) relied on McConnell and Leibold's (2001) study when arguing that that antidiscrimination law should be revised to include implicit biases. However, based on more recent evidence regarding the predictive validity of the IAT (Blanton et al., 2009; Oswald, Mitchell, Blanton, Jaccard, & Tetlock, 2013) , the negative repercussions to human resource management practice could have been substantial if the originally published research had been used to revise existing discrimination law. We should thus be more transparent with our data and ensure that published results are reproducible.
Replication Studies
Once a particular research finding is reproducible, we should assess whether it is replicable. Thus, while reproducibility is more concerned with the internal validity of a particular study, replicability is concerned with the external validity or generalizability (Asendorpf et al., 2013) . Unfortunately, replication studies are relatively rare in the organizational sciences and seldom welcome in our journals . In the medical sciences, Ioannidis (2005a) investigated the results of highly cited articles and found that out of 45 articles that claimed that the intervention was effective, the findings of only 20 (44%) were successfully replicated in subsequent studies. In their review of the psychology literature, Makel and colleagues (2012) estimated that only around 1% of all published studies are replications. We suggest that the number is not much different in management. For instance, when assessing the trustworthiness of the change management literature, Barends and colleagues (2014) noted that the typical published study has low validity and is never replicated. Given that replications are considered by many to be the "scientific gold standard" (Jasny et al., 2011 (Jasny et al., : 1225 , this should be of concern.
Meta-analytic reviews are often viewed as a primary means of synthesizing quantitative research findings from primary studies and communicating the summary results to the research and practitioner communities (Le et al., 2007) . 9 Yet, even the trustworthiness of meta-analytic results have been questioned (Kepes et al., 2012; Rothstein et al., 2005) . If the published results of our primary studies on a particular relation of interest are not representative of all studies on that relation, metaanalytic mean estimates are unlikely to be trustworthy. For instance, the initial meta-analysis on the relation between conditional reasoning tests of aggression and counterproductive work behaviors estimated the validity coefficient to be .44 (James et al., 2005) . A subsequent meta-analysis yielded a substantially smaller mean estimate (.16; Berry, Sackett, & Tobares, 2010) , which was further reduced to near .08 once the influence of publication bias was considered (Banks et al., 2012b) . Given that meta-analytic reviews are at the top of the evidence hierarchy in our scientific research and a cornerstone of effective EBMgt, an assessment of the robustness of their results is especially important to the creation and dissemination of trustworthy cumulative knowledge. Variability in the trustworthiness of meta-analytic parameter estimates certainly exists; although some results may not be trustworthy, others could be. We thus echo prior calls for a rigorous assessments of the robustness of previously published meta-analytic results (e.g., McDaniel et al., 2006) .
Robustness Checks, Objective Standards, Guidelines, and Checklists
Changes in the objectivity of the editorial review process could also help to ensure that our published results are trustworthy. As Hambrick (2007) and others (e.g., LeBel & Peters, 2011; McKinley, 2010) have highlighted, our top journals appear more concerned with the development of new and interesting theory than with methodological rigor and accuracy. This is in sharp contrast with the medical sciences where the lack of a strong theoretical framework is typically not a reason for the rejection of any paper (Byrne, 2000) . 10 Authors may engage in questionable research practices to fit the data to "interesting" hypotheses (Bedeian, Taylor, & Miller, 2010; Simmons, Nelson, & Simonsohn, 2011) . As an example, O'Boyle, Banks, and Gonzalez-Mule (in press ) have documented the extensive use of questionable research practices (e.g., HARKing, hypothesizing after the results are known, Kerr, 1998) in transforming dissertation research into journal articles (see also Pigott, Valentine, Polanin, Williams, & Canada, 2013) . Some have advocated for a concentrated effort to strengthen the methods-oriented belief system of researchers, including editors and reviewers (e.g., LeBel & Peters, 2011; McKinley, 2010) . Authors should demonstrate that their results do not hinge on arbitrary methodological and analytic decisions (Simmons et al., 2011) . If possible, different control variables, alternative operationalizations of constructs, and alternate analysis approaches should be used to demonstrate the robustness of obtained results. The mandatory use of a power analysis to assess the probability that the chosen analysis will reject the null hypothesis when the null hypothesis is false seems warranted as well (Simmons et al., 2011) . The use of objective reviewing and publishing standards (e.g., APA, 2008), guidelines (Simmons et al., 2011) , or checklists (Nosek et al., 2012) could help in the implementation. Although available standards (e.g., APA, 2008) mention several of the issues we present, our journals tend not to adhere to them. According to Cooper and VandenBos (2013) , the APA left it up to their journal editors to implement the standards. Apparently, most editors elected not to enforce them. Integrating our own standards in checklists into the editorial review process should make the critical appraisal easier and increase the trustworthiness of our published results.
Alternative Approaches to the Editorial Review Process
Given the importance of the editorial review process for our sciences, it is odd that little is known about it (Jefferson, Alderson, Wager, & Davidoff, 2002) . Also, what is known about the process raises serious questions about its validity, value, and the trustworthiness of the published results (Miner, 2003; Pfeffer, 2007; Starbuck, 2005) . The current editorial review system may introduce biases, HARKing, and other questionable research practices into the publication process (Bedeian et al., 2010; O'Boyle et al., in press; Rupp, 2011; Starbuck, 1994) . For instance, reviewers and editors may ask authors to drop nonsupported hypotheses and tangential or "uninteresting" results. Alternative theories, models, or hypotheses are also sometimes introduced during the editorial review process (Rupp, 2011) . Researchers in our field should stop their tendency to write and publish manuscripts with significant results while suppressing the availability of insignificant findings (Fanelli, 2012; Sterling & Rosenbaum, 1995) as well as engaging in questionable research practices to fit data to a theory (Bedeian et al., 2010; O'Boyle et al., in press ). To do this, alternative approaches to the editorial review process need to be considered that increase the transparency of the process and the trustworthiness of our published literature.
Two-Stage Review Processes
One approach to improving the editorial review process is to separate the overall review process into two stages Smulders, 2013) . In the first, authors would only submit the Introduction, Theory, and Methods sections. Reviewers and editors could solely focus on the theory development, the design of the study, the measurement and the analysis approach, and the potential contribution to the literature. Article reviews without any knowledge of the results reduces the biases that affect reviewers when evaluating the contribution of manuscripts (Epstein, 1990; Mahoney, 1977) .
If the manuscript survives the first review stage, the author would submit the entire manuscript, including the Results and Discussion sections. This second stage of the review process is straightforward. Only three aspects would have to be evaluated: (1) did the author carry out the methodological and analytic approach described during the first stage of the review process, (2) is the description of the results accurate, and (3) are the conclusions in the discussion section accurate and actionable? Thus, this stage of the review process would be very objective and could be conducted in a relatively short time frame. The benefits of this two-stage process outweigh costs as the evaluation of soundness and contribution to the literature (stage one) would be unaffected by the results of the study, which affect decisions during the editorial review process (Epstein, 1990; Greenwald, 1975; Mahoney, 1977) . Because this process reduces the impact of statistical significance on acceptance decisions, it should reduce authors' motivation to engage in questionable research practices. That is, if authors could be confident that their results, whether statistically significant or not, have no bearing on the decision to accept or reject a manuscript, they may feel less pressure to engage in HARKing and other questionable research practices to obtain statistically significant results and get their manuscript published.
Multistage Review Processes
An approach used in some journals, such as the prestigious Atmospheric Chemistry and Physics journal, 11 is the multistage open peer-review process (Pöschl, 2012) . In the first stage, after an initial screening by the editor, submitted manuscripts are posted on-line as discussion papers. For several weeks, comments and answers of traditional reviewers, the authors, and the scientific community are posted on-line with the paper. The next stage mirrors the traditional editorial review process. This multistage review process offers numerous advantages (see Pöschl, 2012) , including rapid dissemination of a manuscript's results, including open discussion with transparent and direct feedback. The high degree of transparency during the open review process should increase the perceived trustworthiness of the final product, the published article.
Other Means to Improve the Trustworthiness of Our Published Research Findings
Other recommendations include changes in the assessment of article quality (e.g., Adler & Harzing, 2009) , the reward structure (e.g., Nosek et al., 2012) , the way we archive and share our data (e.g., Hanson, Sugden, & Alberts, 2011) and the establishment of research registries (e.g., Kepes et al., 2012) . Many of these and related recommendations may take a substantial amount of time to implement. Consistent with previous calls (Ferguson & Brannick, 2012; Kepes et al., 2012) , we suggest the establishment of mandatory research registries 12 in management because they have been shown to increase the availability of research findings (Zarin, Tse, Williams, Califf, & Ide, 2011) , and thus, the trustworthiness of cumulative scientific knowledge in the medical sciences (Dickersin, 1990) .
Translating the Scientific Evidence
To better aid the EBMgt movement, we need better translations of our trustworthy cumulative knowledge because educators are unlikely to critically appraise all the evidence we produce and publish (Rousseau & McCarthy, 2007) , and many practitioners across cultures do not read or understand our published research (Pearce & Huang, 2012b; Rynes, Colbert, & Brown, 2002; Tenhiälä et al., in press ). Indeed, practitioners and academics live in separate worlds and speak different languages (Giluk & Rynes, 2012) , which contributes to the researchpractice gap. We need a sound translation process of our trustworthy scientific evidence to educators and practitioners; otherwise, they may not be able to separate weak from strong research evidence. According to Cummings (2007: 357) , actionable knowledge "must transcend purely scientific concerns and address specific problems facing practitioners, the actions they can take to solve them, and the change process for making all this happen." This is a key purpose of EBMgt. Recommendations and guidelines for how to translate academic research into practically relevant and actionable research are available (Gruber, 2006; Latham, 2007; Pfeffer & Sutton, 2007; Sommer, 2006) . We thus encourage researchers to create more trustworthy actionable knowledge (Pearce & Huang, 2012a) . A vital and integral part of this translation process is 11 According to Thomson Reuters Journal Citation Reports, the Atmospheric Chemistry and Physics journal has the second highest impact factor in the Meteorology and Atmospheric Sciences (Journal Citation Reports Science Edition, 2011).
12 Several research registries exist in the medical sciences; the largest registry in use is ClinicalTrials.gov (Dickersin & Rennie, 2003 Stetz & Subramony, 2013) . In 2005, the International Committee of Medical Journal Editors made the registration of clinical trials before they are conducted a requirement for publication in the associated journals (Laine et al., 2007) .
"Because this process reduces the impact of statistical significance on acceptance decisions, it should reduce authors' motivation to engage in questionable research practices." the more effective use of graphic displays to effectively communicate our results. Unfortunately, we rarely use such displays effectively in our articles .
Recent developments in our discipline such as the Society for Industrial and Organizational Psychology's (www.siop.org) Leading Edge Consortium series, which brings together scientists and practitioners to discuss a single practitionerrelevant topic, and the new Academy of Management Discoveries journal could be important steps. 13 However, for such developments to be effective and succeed, the reward structure needs to provide incentives for translational research, which it currently does not (Adler & Harzing, 2009; Nosek et al., 2012) .
In addition to changes in the scientific publication process, we recommend a close examination of our approach to teaching. Unfortunately, there are many areas that may not use the best available evidence for practice and in the classroom. As an example, only around 25% of the core courses in management are evidence-based at the graduate level, and even fewer classes actually discuss evidence-based concepts and practices (Charlier, Brown, & Rynes, 2011) , which shows that an examination of our teaching must include a critical evaluation of our textbooks. Indeed, some of our textbooks do not always contain trustworthy evidence, which makes them inadequate to teach from an EBMgt approach (Goodman & O'Brian, 2012; Pearce, 2012a) .
CONCLUSIONS
The purpose of this article was to provide a review of the trustworthiness of the our cumulative scientific knowledge and highlight the effect that an untrustworthy knowledge base may have on teaching from an EBMgt perspective. Several scientific disciplines have questioned the accuracy of their published findings. Given the importance of EBMgt, it is somewhat surprising that an assessment of the trustworthiness of the management literature appears to be missing. Also, because practitioners often do not embrace the scientific process, they do not use much of our published evidence (Giluk & Rynes, 2012) . Although EBMgt does not solely depend on trustworthy scientific evidence, such evidence is an integral and fundamental part of it (Briner et al., 2009; Pfeffer & Sutton, 2006; Rousseau, 2006; Satterfield et al., 2009) .
We note that some of our recommendations may not adequately address all potential threats to the trustworthiness of our cumulative knowledge and ensure that EBMgt continues to grow and be successful. Our recommendations require changes in the way we teach and conduct research. There are costs to many of our suggestions, but these changes are needed to ensure the success of EBMgt. Psychologists are generally supportive of changes in the scientific process (Fuchs, Jenny, & Fiedler, 2012) , and we offer that it may not be different in management.
Do we have the will to resist our hunt for the fashionable (Witten & Tibshirani, 2013) , newsworthy (Hartshorne & Schachner, 2012) , and statistically significant (Ferguson & Heene, 2012) , and, instead, focus on bringing the most trustworthy scientific knowledge to the classroom and the workplace? This is happening in the medical sciences, after decades of criticism of the practices of physicians and no increase in life expectancies despite an explosion in healthcare costs (Barends et al., 2012) . After talking for almost a decade about the necessity and virtues of EBMgt, we are confident that we can follow the medical sciences and make the necessary changes to the generation and dissemination of trustworthy cumulative knowledge. However, because the implementation of some of the recommendations may take a substantial amount of time (it took around 2 decades in the medical sciences; Barends et al., 2012) , we recommend a stronger emphasis on the teaching of EBMgt and thus the use of critically appraised evidence in our classrooms.
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